Proteins can be localized either by inclusion or exclusion, and the Par polarity proteins illustrate both mechanisms. Cdc42 recruits Par-6 to a limited region of the plasma membrane. Par-6 recruits Par-3, which is actively removed from other regions by Par-1 and Par-5. Inclusion and exclusion together ensure efficient segregation of the polarity proteins.
Par-1, and Par-5, which belongs to the 14-3-3 family of phosphoserine-binding proteins.
Somehow, these proteins organize themselves and each other into complexes that localize to specific domains in the cell. For instance, Par-1 localizes to the lateral membranes of epithelial cells, while Par-6, aPKC and Par-3 localize either to the apical surface (in Drosophila) or to tight junctions (in mammalian epithelia). These arrangements are critical for the establishment of other polarized aspects of the cells, as mis-localization or loss of expression of the proteins disrupts normal morphological maturation.
A Partial Polarity Pathway
A priori one can envisage two distinct modes for segregating proteins within a cell: inclusion (or recruitment) and exclusion. Recruitment is the positive attraction of a protein to a previously marked position, such as a cell-cell junction. Exclusion involves either steric hindrance -so that the protein molecules cannot enter some designated area -or active removal, for example by tagging and displacing or sequestering inappropriately localized protein.
Both of these mechanisms appear to operate cooperatively to organize the subcellular distribution of Par proteins and their partners. Near the beginning of the polarity signaling pathway is Cdc42 (Figure 1) . In cells as diverse as the budding yeast Saccharomyces cerevisiae and neutrophils, this GTPase is recruited to a specific locus at the cell cortex. In budding yeast cells, a guanine nucleotide exchange factor (GEF) called Cdc24 promotes recruitment of Cdc42-GTP [6] , while in neutrophils the GEF Pixα probably performs this function, acting in response to extrinsic cues that break symmetry [7] . Both the GEF and activated Cdc42-GTP might subsequently be stabilized at the cortex by scaffold proteins. Important unanswered questions concern the identities of the GEFs and scaffold proteins that operate in epithelial morphogenesis, in the C. elegans zygote, and in other contexts.
A plausible scenario, supported by studies of epithelial polarity and astrocyte migration [8, 9] , is that Cdc42-GTP then recruits the Par-6-aPKC complex (Figure 1) . Another polarity protein, Pals1, might facilitate attachment of this complex to the target site. Pals1 is part of a complex that resides at the apical-lateral junction in epithelial cells, and it recognizes Par-6 in a Cdc42-dependent manner [10] . But why bring Par-6 to this site? One reason is to permit aPKC to phosphorylate cortical substrates. For example, several groups have found that the Par-6-aPKC complex phosphorylates a polarity protein called Lgl [11] [12] [13] . In Drosophila, this has an interesting consequence. Lgl resides predominantly on the lateral membranes of epithelial cells, and in neuroblasts it is responsible for ensuring that certain cell fate determinants localize to the basal surface. Lgl is inactivated by phosphorylation and released into the cytoplasm. This inactivation excludes the cell-fate determinants from the apical surface [ Finally, and more generally, how universal is the cooperation between inclusive and exclusive mechanisms to establish tight boundaries between cellular domains? Is phosphorylation and 14-3-3 binding a widespread mechanism for regulating exclusion? Hopefully, lessons learned from the Par proteins will turn out to be applicable in many other contexts.
